The structure of telomeric DNA makes it a potential target for the cellular machinery that recognizes DNA damage. Although the engagement of the DNA-repair pathway at the telomere could lead to telomere fusion and genomic instability, it has been unclear what prevents telomeres from being recognized as damaged DNA. Two groups, Wu et al. and Hockemeyer et al. now report that a single-stranded DNA binding protein, Pot1, represses DNA repair at telomeres. In a surprising discovery, Hockemeyer et al. also reveal that mice, unlike humans, have two copies of the Pot1 gene, Pot1a and Pot1b. Although both Pot1a and Pot1b are required for telomere protection, their functions are distinct and only Pot1a is essential for survival. These findings provide insight into the mechanisms of telomere protection and have implications for the use of mice in the study of telomere stability in cancer and aging.
Building siRNA Processing Centers PAGE 79 In Arabidopsis, small interfering RNAs direct methylation at endogenous DNA repeats in a pathway that involves ARGONAUTE4 (AGO4) and two forms of RNA Polymerase IV (Pol IVa and PolIVb). Two papers now show that components of this DNA methylation pathway localize to nucleolar processing centers, which also harbor siRNAs. By examining the effects of several pathway mutants on the localization of other components in the pathway, Pontes et al. find that Pol IVa acts first and localizes to endogenous repeat loci, whereas Pol IVb and AGO4 act later and localize to the processing centers. Li et al. show that these centers correspond to Cajal bodies. The results suggest that maintenance of the heterochromatic state involves assembly of an AGO4/Pol IVb/siRNA complex in Cajal bodies.
Crouching TIGAR Hidden DRAMa
PAGE 107 p53 is a tumor suppressor protein that protects cells from genotoxic stress by facilitating the repair of mild damage, or by the elimination of severely damaged cells by apoptosis. The balance between these responses is determined, in part, by the expression of p53-inducible genes, two of which are described in this issue. Bensaad et al. show that the p53 target TIGAR (TP53-induced glycolysis and apoptosis regulator) inhibits glycolysis and decreases intracellular levels of reactive oxygen species (ROS). TIGAR protects cells from ROS-associated apoptosis and promotes cell survival under conditions of repairable stress. In a related paper, Crighton et al. show that induction of autophagy (the process of degrading cytosolic proteins and organelles) downstream of p53 is dependent upon DRAM (damage-regulated autophagy modulator). Because DRAM is also essential for p53-mediated apoptosis, it may serve as a novel link between the two processes. Thus, TIGAR and DRAM are likely to be important mediators of the tumor suppressor activities of p53.
No FtsZing around Bacterial Chromosomes

PAGE 147
The proper positioning of a cell's division plane is needed for the correct distribution of chromosomal content to daughter cells. Here, Thanbichler and Shapiro report that an ATPase MipZ coordinates assembly and placement of the FtsZ cytokinetic ring and is needed for the bipolar localization of the newly duplicated chromosomes in Caulobacter. MipZ forms a complex with the partitioning protein ParB near the origin of replication and localizes with the duplicated origins to the cell poles. Furthermore, MipZ directly interferes with FtsZ polymerization and restricts ring formation to the middle of the cell. Thus, MipZ both positions the FtsZ ring and delays cell division until chromosome segregation has been initiated.
A Mitochondrial Rhomboid Is for Life
PAGE 163
Mitochondria amplify apoptosis by releasing cytochrome c, which is accompanied by remodeling of mitochondrial cristae. Cipolat, Rudka, and colleagues show that cytochrome c release and cristae remodeling are faster in the mitochondria of mice lacking the rhomboid protease PARL that is found in the inner mitochondrial membrane. As a consequence, cells in multiple tissues have an increased susceptibility to apoptosis. PARL acts to slow down cristae remodeling by participating in the processing of the inner membrane dynamin-related protein OPA1. In the second paper, Frezza et al. show that OPA1 controls the shape of mitochondrial cristae by keeping their junctions tightly apposed. The authors suggest that during apoptosis, the proapoptotic BCL-2 family member BID destabilizes OPA oligomers resulting in cristae remodeling. The papers thus elucidate a mechanism by which cytochrome c release is controlled during apoptosis.
Separase Anxiety in Meiosis Resolved
PAGE 135
Separase is the protease that cleaves cohesin, which holds sister chromatids together. Because previous work has suggested that activation of separase may not be required for meiosis I in frog oocytes, mammalian germ cells might also resolve chiasmata by a separase-independent mechanism. However, when Kudo et al. delete the separase gene specifically in mouse oocytes they find that it is required for the removal of cohesin from chromosomes, the resolution of chiasmata, and the extrusion of the first polar body. These results suggest that in humans a central role of separase in meiosis I is to prevent errors in chromosomal ploidy that could lead to miscarriage or disorders such as Down's syndrome.
Ga Takes up Shop at the Endosome
PAGE 191
The pheromone response pathway in yeast has long served as a model for signaling by hormone receptors and heterotrimeric G proteins. Slessareva et al. find that a GTP-activated G protein a subunit stimulates phosphatidylinositol 3-kinase at the endosome, far removed from the cell surface where receptors normally reside. Surprisingly, the GDP-inactive form of Ga binds to another component of the same kinase complex, one resembling a G protein b subunit. This work reveals a new role and a new site of action for this long-established transducer of hormone signals.
Neutralizing NOXious Proteases Preserves Antigens
PAGE 205
To initiate immune responses, proteolytic peptides derived from phagocytosed antigens are presented by dendritic cells to T lymphocytes. Because antigen processing by lysosomal proteases takes place in an acidic environment, the initial steps of the process must be tightly controlled to prevent the destruction of potential peptides. Savina et al. show that the NADPH oxidase NOX2 is recruited to the early phagosomes of dendritic cells to mediate the active and sustained alkalinization of the phagosomal lumen during antigen processing. Therefore, NOX2 has a critical role in the ability of dendritic cells to function as specialized phagocytes that are adapted to the processing of antigens not the killing of pathogens.
